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SUBJECT: D i f fe rences  of Conf igura t ion  DATE: November 10, 1965 
i n  Success ive  S a t u r n  I B  and 
Sa tu rn  V Vehic les  - Case 330 FROM: D. M. Duty 

MEMORANDUM'FOR FILE 

Conf igura t ion  m a t r i c e s  r e f l e c t i n g  p r e s e n t  program s t a t u s  
o f  d i f f e r e n c e s  i n  Sa tu rn  I B  and Sa tu rn  V f l i g h t  hardware on a miss ion 
t o  miss ion basis have been prepared .  The a t t a c h e d  m a t r i c e s  a r e  
a r ranged  t o  show d i f f e r e n c e s  i n  major subsystems ( S t r u c t u r e s ,  Pro- 
pu l s ion ,  In s t rumen ta t i on  and Range S a f e t y ,  and E l e c t r i c a l )  f o r  each 
s t a g e .  The reason  f o r  the.  c o n f i g u r a t i o n  d i f f e r e n c e  and t h e  miss ion  
e f f e c t i v i t y  are inc luded .  

The i n fo rma t ion  con ta ined  i n  t h e s e  m a t r i c e s  i s  based on a 
review p r e s e n t e d  by t h e  S a t u r n  I B  and Sa tu rn  V systems eng inee r ing  
o f f i c e s  a t  MSFC t o  t h e  Apollo Program O f f i c e .  
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SATURN I B  
STRUCTURAL SYSTEM 

Configurat ion Dif fe rences  

I - .  I 

E f f e c t i v e  ! I 
, Stage on Configurat ion Dif fe rence  I Primary 3eason For Difference 
i Vehicle j 

I j j 
SA 202 Remove Outboard Engine S k i r t s .  Experience from t h e  S I  Progran p e r n i t t e d  

8 

t I a reduct ion  i n  t h e  max engine gimbaling i 
r a t e  from lTO/sec  t o  l l o / s e c .  This r a t e  I 

i ; 
L I 

can be  guaranteed without s k i r t  p ro t ec t ion  
1 when t h e  engine i s  gimbaled i n t o  t h e  aero- I 

i 
8 

L t 
I 

dynamic flow. Resul ted i n  an 1100 l b  
i ! 

I 
I weight r educ t ion  and a 143 l b  ~ a y l o a d  ! 

i ! i nc rease .  i 
1 

1 ! 3-IB 1 \ 

I i 
SA 203 Redesign 70" Diameter Pro- 1 Saturn  I experience p e r n i t t e d  reduct ion  I 

1 + p e l l a n t  Tanks, S k i r t s ,  Thrust  of  t h e  s k i n  gauge f o r  9 rope l l an t  t anks .  
! ! S t r u c t u r e ,  Heat Shie ld  and I 

Tanks used on SA 201 and 202 a r e  c l d  I 
! 

! Fa i r ings .  
I I 

Sa turn  I t anks .  T o t a l  weight r educ t ion  ! 

I w a s  4300 l b s  g iv ing  a 530 pound ~ a y l o a d  i 

i i n c rease .  . , , 
i t / Eliminate  Inboard Engine Incorpora t ion  of  p a r t i a l  a s p i r a t o r s  on 1 ! 

Turbine Exhaust Fa i r ings .  t h e  inboard engines permit ted dumping of  t h e  
t u r b i n e  exhaust down t h e  s i d e  of t h e  engine 

! b e l l  and i n t o  t h e  exhaust flame. Previous ly  
t h e  t u r b i n e  exhaust was routed  t o  t h e  o u t s i d e  

1 

l oads  r equ i r ed  a heav ie r  a f t  s k i r t .  
Other changes due t o  t h e  r ev i sed  loads  a r e  
e f f e c t i v e  on AS 201. Schedule d i d  not  per-  f I : 

! m i t  an e f f e c t i v i t y  f o r  t h e  change on 201. i 
! . S-IVB I 

SA 203 ! LH Experiment 
t 2 Extensive changes t o  accommodate and i 

monitor ER Experiment inc luding  s imula t ions  
f Only 2 t : 

S A  206 , Reduce Manufacturing Tolerance Reduced chem-milling t o l e r a n c e  fron +0.010 
rl On Etched Segments. and -0,005 t o  5 0.005, Payload i n c r e a s e  of  

- I 90 pounds. 
- - - - - - - 



SATURN IB 
PROPULSION SYSTEM 

Configurat ion Di f f e rences  

! 

1 E f f e c t i v e  
Configurat ion Difference P r k a r y  Reason f o r  Difference 

-- 

SA 203 Titanium Fuel  P re s su r i za t ion  I WEIGHT REDUCTION - Change m a t e r i a l  from s t e e l  t o  t i t a n i x ~ a .  
Spheres This  sphe re  i s  being used by MSC and requi red  only t h e  

r edes ign  o f  t h e  connection po in t .  

I Redesign GOX Vent and I n t e r -  1 Locat ion of t h e  vent d id  not  permit a f i l l  o f  t h e  LOX 
Connect System f t a n k  t o  maximum l e v e l .  Also with t h e  o l d  design a 9 r e s s u r e  

! i drop c r e a t e d  d i f f e r e n t  LOX l e v e l s  i n  t h e  70'' and 105" 
t anks .  Nex~ design permits  loading of 4000 2ounds aclditiionzl 

4 1 LOX wi th  a n  80 pound payload ga in .  
I 

SA 203 j Modify 105" LOX Tank Sump 
I Cover 
I 

sA 203 / Incorpora te  P a r t i a l  Aspi ra tors  
On Inboard Engines,  Light- 
weight Heat Sh ie ld  , Redesign 
Turbine Exhaust Ducts,  Reroute 
Drain Lines.  

1 1 
1 

SA 203 f Redesign Inboard and Outboard 
1 F l e x i b l e  Flame Cur ta in .  

SA 203 1 Replace LOX Disc re t e  Liquid 
Level Probes. 

I n v e r t e d  t h e  sump cover g iv ing  a reduct ion  i n  r e s i d u a l s  
a t  cu t -of f  ,. Inc reases  performances. 

On t h e  S a t w n  I program, t h e  high hea t  r a t e  expected 
around t h e  engines was not  experienced. Incorpora te  
p a r t i a l  a s p i r a t o r s  and l i gh twe igh t  hea t  s h i e l d .  This  per-  
m i t t e d  r edes ign  of t u r b i n e  exhaust duc ts  and d r a i n  l i n e s  
t o  r o u t e  t h e  exhaust down by t h e  engine b e l l .  Increased  
base  p r e s s u r e  and gave a c l eane r  aerodynamic des ign ,  
weight re&uct ion  and a performance increase .  

Lower h e a t  r a t e s  permi t ted  a reduct ion  i n  t h i ckness .  A 
weight r educ t ion .  

i s c r e t e  Liquid technology pemnits reduct ion  from 15  t o  4 probes 

P a r t  o f  R&D Ins t rumenta t ion  



SATURN I B  
PROPULSION SYSTEM 

Configurat ion Diffe:s-nces 
(Con ' t )  

Configurat ion Dif fe rence  Primary Reason For Difference 

Uprate H-1 Engine t o  205,000 Inc rease  i n  performance. The main change t o  t h e  engine 
Pounds Thrust i s  a r e - o r i f i c i n g  of t h e  gas generator  i n j e c t o r  an3 an 

inc rease  i n  pump impel le r  diameter.  

Open Loop P rope l l an t  U t i l i z a -  
t i o n  System 

LH Experiment - Due t o  l a r g e  r e s idua l  of  l i z u i ?  
2 I 

hydrogen i n  t h e  tank  t h e  propell.ant u t i l i z a t i o n  s y s t e a  
would cont inous ly  t r y  t o  equa l i ze  ox id i ze r  an5 f u e l .  It 
i s  no t  p o s s i b l e  t o  b i a s  t h i s  out  so it i s  flown open 
loop.  

SA 204 Reduce LH Tank Operating 
2 

S-IVB Pressure  

A lowering o f  t h e  requirement f o r  ?let P o s i t i v e  Suct ion 
Head (NPSH) on t h e  J-2 engine permit ted a drop i n  
p re s su re  from 42 t o  39 P s i .  

sA 204 I Time Delay C i r c u i t  For Pro- 
p e l l a n t  Deplet ion Engine 

Present  p o s i t i o n  of  s enso r  i n d i c a t i n g  p rope l l an t  
dep le t ion  f o r  engine cut-off  permits  excess ive  pro- 
p e l l a n t  r e s i d u a l .  A t ime de lay  of t h i s  s i g n a l  w i l l  
permit  a longe r  engine burn and a reduct ion  i n  
r e s i d u a l s .  320 pounds payload increase .  



SATURN I B  
INSTRUMENTATION AND RANGE SAFETY 

Configuration Differences 

Configuration Difference P r h a r y  Reason For Difference 

Movie Cameras 2 Movie Cameras located  i n  a sealed p l a t e  t o  view S-IB/S-IW? 
separa t ion* Cameras a re  e jec ted  and re t r i eved  a f t e r  

Qua l i f i ca t ion  of t h e  vehic le  as  operat ional  permits a 
reduction i n  t h e  number of measurements telemetered t o  t h e  
ground f o r  performance analys is .  Reduction i n  t h e  number of 

Rechannelization of Mission Mission Control Data f o r  use a t  t h e  Mission Control Center 
Control Data. i s  transmi-bted redundantly over t h e  PCM/FM Telemetry System 

. S-IVB da ta  i s  t ransmit ted  from t h e  



SATURDJ I B  
INSTRUMENTATION AND RANGE SAFETY 

Configurat ion Dif fe rences  
( c o n ' t )  

Configurat ion Dif fe rence  Primary Reason For Dif fe rence  

Passenger Secure Range Command The Secure Range System t o  be flown on t h e  S-I3 and 
Receiver and Decoder S-IVB s t ages  a s  a d e s t r u c t  sys t en  i s  f lo-m on t h i s  

SA 206 - No Mission Requirement f o r  EDS Abort. 

D i g i t a l  Command System Incorpora te  t h e  Command System t o  be used f o r  updat ing  
t h e  I U  Guidance Computer from ground s t a t i o n s .  



SATURN I B  
ELECTRICAL SYSTEM 

Configuration Dif fe rences  



SATURN Y 
STRUCTURAL SYSTEM 

Configuration Differences 

Configuration Difference 
- I primary Reason For Difference 

Change material for fasteners from 

Material Substitution. steel to titanium. In some cases the 
change was to lighter weight aluminum. 
Weight reduction (1,230 lb). 

1 

Studies and analysis indicated that 

Remove Engine Air Scoops. thermal control within the boattail 
was not needed. ?/eight reduction 
(350 lb). 

Incorporates Tee Stiffened Reduced the amount of metal in the 

l1Y1' Rings in the LOX and rings while retaining the same 

Fuel Tanks. structural strength characteristics. 
Weight reduction (5,000 lb). 

Major Structural Redesign. engine allowed'lowering the LH tank 2 

Redesign LOX Aft Bulkhead 
and Slosh Baffling. 

(Payload increase 700 lb). 

Double Seal Insulation Replaces Improved thermal properties and gave a 
Single Insulation on LH Tank. 

2 weight reduction of 950 pounds. 

"NPSH - Net Positive Suction Head 





SATURN V 
INSTRUMENTATION SYSTEM 

Configuration Differences 

Stage 

S-IC 

S-11 

S-IVB 

Effective 
on 

Vehicle 
Configuration Difference 

Added Television and Ejectible Cameras. 

Remove Television and Ejectible 
Cameras. 

Separate Instrumentation into a R&D 
System and an Operational System. 

Remove R&D Instrumentation System. 

Remove Camera System and Associated 
Ejection System. 

Separate Instrumentation into a R&D 
System and an Operational System. 

R&D Instrumentation System Removed. 

Remove all R&D Instrumentation and 
Add Operational Instrumentation. 

Remove all R&D Instrumentation 

Primary Reason For Difference 

To view the boattail area of the S-IC 
stage and the separation of the S-IC/ 
S-I1 stage. Schedule probleris pre- 
vented flight on 501. 

D-ata obtained froa SA 502, SA 503 
W2ight reduction (1,500 lb). 

Mission flexibility (5,930 lb). 
May remove if necessary. 

Operational vehicle permits reduction 
in number of measurements required to b 
telemetered. Increases payload 
capability. 

Weight reduction (540 lb). Suffi- 
cient data expected from SA 501 and 
SA 502. 

Provide mission flexibility (1,775 lb). 
May remove if necessary. 

Same as S--IC. Increase payload capa- 
bility (570 lb). 

S-IB program experience permits e a r l y  
removal of R&D Instrumentation. This 
increases payload capability (1,810 lb) 

Same as S-IVB. Increases payload 
capability (325 l b )  . 




